The presence of nitrogen oxides in the atmosphere of Mars has been cited as evidence for the nonexistence of plant life,' and this argument has been put forth recently in a critical commentary on the federal space program with respect to exploration of the Martian surface.2
The present communication is not intended as a discussion of life on Mars, nor of governmental plans and policies pertaining to its exploration. It is entirely addressed to the validity of the claim that the presence of nitrogen oxides in planetary atmospheres precludes the existence of vegetable life. The conclusion of Kiess et al.I must have been based upon terrestrial plant life; hence a test of the validity of their assertion requires experimentation with common earthly organisms and has no necessary bearing upon indigenous vegetation elsewhere.
In early 1962, it was observed in this laboratory that winter rye, although capable of remarkably good germination in the absence of oxygen (under argon, for example), was, even more remarkably, enhanced in rate by certain gases usually regarded to be toxic, among them N20.3 This finding alone constitutes evidence contrary to the assertion that oxides of nitrogen exclude plant life, but it is by no means isolated or unique, as our additional experimentation has shown.
Experimental.-In contrast with other studies,4 no attempt has been made to simulate a Martian environment. The experimental atmosphere selected consisted of N2 or mixtures of N2 with nitrogen oxides at a total pressure of 75 mm Hg. In preliminary experiments, C02 (up to 3 vol %) was included, but was found to have no effect on germination under these circumstances.
Seeds were germinated in hemispherical Plexiglas chambers on a moist filter paper substratum or on filter paper placed over a 1-cm layer of moist, crushed chalk (CaCO3). Seeds were incubated at 250C in laboratory light (ca. 100 ft-c, daylight fluorescent for 8 hr, darkness for 16 hr).
Germination data were based upon duplicates of 30-50 seeds. Seeds tested included: bean (Phaseolus vulgaris, "Black Valentine"); sweet pea (Lathyrus odoratus, "Blue Marvel"); onion (Allium cepa, "Southport"); tomato (Solanum lycopersicum, "Manalucie"); sorghum (Sorghum vulgare, "Combine Kafir 40"); rice (Oryza sativa, "Calora"); and rye (Secale cereale, "winter"). Other biological materials used in exploratory tests will be noted below.
Results and Discussion.-Among the seven species surveyed (Table 1) , all but bean germinated at least to some extent anaerobically; three species germinated in the N2/NO mixture. Only sorghum failed to germinate in any of these nitrogen oxide atmospheres. These data show that relatively high proportions of nitrogen oxides are able to support anaerobic germination even under obviously adverse acidic conditions. The three small grains exhibited the highest anaerobic performance, and were, therefore, selected for additional experimentation under less severe conditions of acidity (Table 2) . When a minimum pH of 7 was assured by the presence of Germination itself is depressed by NO2 but its adverse effect when part of a ternary mixture of N-oxides is no longer evident.
The original contention that nitrogen oxides are inimical to life is not supportable as a generalization when 02 is excluded. Cytological examination (Feulgen squash preparation) of sorghum shoots produced in the N2/NO atmosphere showed the presence of all mitotic stages, from early prophase through ana-telophase.
Accordingly, N02 at a pressure of 12.5 mill Hg was tested in air (Table 4) . We conclude that, if ordinary terrestrial flora unselected for tolerance to the oxides of nitrogen are taken as a model, their prospects for growth in a nitrogen oxide-rich atmosphere would be good indeed, provided that the substratum prevents excess acidity and that N02 is not present in overly great quantities.
